Let G be a connected graph with vertex set ( )
.
( ) ( ). [3] defined the rooted product graph as follows. Let G be a graph on n vertices and H be a sequence of n rooted graphs , , 2 The known results on metric dimension and local metric dimension of some particular classes of graphs have been discovered by Chartrand et al. [1] and Okamoto et al. [4] as given below. Theorem 1.4 [1] . Let G be a connected graph of order . 2 ≥ n Then: [4] . Let G be a connected graph of order . 2 ≥ n Then:
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if and only if G is bipartite graph. Theorem 1.7 [4] . Let G be a connected graph of order n and diameter k. Then ( )
In this paper, we study the local metric dimension of rooted product graph to complete the results of Rodriguez-Velazquez et al. presented in [6] . In Theorem 1.2 and Theorem 1.3 of the paper, they observed that the local metric dimension of rooted product graph , H G for , H is a sequence of n connected bipartite and non-bipartite graphs, respectively, as a consequence of the theorem of local metric dimension of point attaching graph. Rodriguez-Velazquez et al. [6] presented those theorems as corollary without the proofs. The detail of the proofs will be shown in this paper. We also show the local metric dimension of rooted product graph , H G where H is a sequence of the combined of n connected bipartite and non-bipartite graphs. Furthermore, we observe the similarity of metric dimension and local metric dimension of rooted product graph. Before presenting the main results of this paper, we present diameter and twin equivalence class of graph and their relation with metric and local metric dimension of graph, as described in the following section. In other words, twin is an equivalence relation on ( ).
The Similarity of Metric Dimension and Local Metric Dimension of Graph
x v d x u d , , = for every vertex in ( ) { }. , v u G V −
G V
The twin vertices produce the equivalence twin class.
In general, the twin relation divides the vertex set ( )
into the partition of twin equivalence classes. There are three types of twin equivalence classes, namely, true twin equivalence class, false twin equivalence class, and singleton.
In this paper, we say that graph G has twin equivalence classes if G has true twin equivalence classes or false twin equivalence classes without singleton. Also, we say that graph G has true twin equivalence classes if G has true twin equivalence classes only. 
We see that every vertex in G has the distinct representation with respect to = B { }. 
If vertices u are v are the same false twin equivalence class, then, by Lemma 2.1, u and v have the same neighbourhood. So ( ) 
then there are two vertices, say u and v, in G such that ( )
Suppose that u and v in the distinct twin equivalence class. 
The Similarity of Metric Dimension and Local Metric Dimension of Rooted Product Graph
Before presenting the main results, we first present local metric dimensions of cycle graph and properties of rooted product graphs, that are used to prove the main theorems as described in lemmas and observations below. 
The following two theorems are similar with Theorem 1.2 and Theorem 1.3 presented by Rodriguez-Velazquez et al. [6] , but the proofs shall be completed in this paper. 
and W is a local basis of . 
Take any two adjacent roots 
∪ is a local basis of , H G and 
